INTRODUCTION
The Copper Smelter Complex Bor (RTB Bor) is the largest pollution source in the region of eastern Serbia with over 200 000 t of sulfur dioxide and 300 t of arsenic emission per year. More than the century of mining activities has left obvious consequences: dead rivers, damaged and destroyed agricultural soils with average of 11 000 t of waste per citizen [1] and higher level of toxic substances in air. The waste substances from mining industry leak into the soil of the surrounding villages and rivers, ending up in the Danube [1] . Bor settlement has been established about 1800 and obtained status of town in 1947.
One of the largest copper mines as well as the copper smelter in Europe is located next to Bor with 40.000 inhabitants and 20.000 in settlements in surrounding area. Inhabitants in this area have been exposed to the toxic substances more than century, since 1904 when the French company opened mine and began operations. Taking in account published research studies about element content of inhalable and respirable particulate matter as well as gaseous pollution in towns and settlements that are suited in area near copper smelters and similar industrial plants [2] [3] [4] [5] [6] , data about the composition of atmospheric aerosols in town Bor and settlements near the Copper Smelter Bor are still poor and incomplete [1, [7] [8] [9] . Exposure to toxic pollutants causes a range of human disorders and ecological damage. Knowledge of the element composition of PM 10 (particulate matter with diameter less than 10 m) emitted from copper smelter process is of great importance from the health point of view as many potentially toxic trace elements may be contented. It is therefore vital that emissions are strictly limited and controlled. Of particular importance is evidence of inhalable particulates that carry higher concentration of carcinogenic substances that may be released during cooper smelting process as substances that contain inorganic arsenic, chromium (VI), cadmium, nickel and lead. According to International Agency for Research on Cancer-IARC classifications [10] substances as: inorganic arsenic, cadmium and cadmium compounds, chromium (VI) and nickel compound are classified as carcinogens to humans (group 1); lead compounds are classified as probably carcinogenic to humans, (group 2A); while lead and nickel metallic and alloys are recently nominated as possibly carcinogenic for humans (group 2B). Furthermore, the single element or ratio between elements could be used as a fingerprint of a special source emitting other hazardous species that are less stable and more difficult to measure.
Inorganic arsenic occurred naturally in soil and many kinds of rock, especially minerals that contain cooper and lead [11] . It is component of more than 245 minerals [12] . Arsenic releases into the environment from a variety of natural and anthropogenic sources [5] . At global level the most important source of arsenic to the atmosphere is the burning of fossil fuels as well as waste incernation. But, one of the main anthropogenic sources is copper smelting, where arsenic goes up the stack and is emitted in air as fine dust [11] . Emissions from the Copper Smelter Bor mainly consist of particulate matter (PM) and sulfur oxides (SO x ). Fugitive emissions are generated during material handling operations. Copper and iron oxides are the primary constituents of the particulate matter, but, arsenic, antimony, cadmium, lead, mercury, and zinc, may be also present as oxides, along with metallic sulfates and sulfuric acid mist. areas, respectively [13] . Short term breathing of highly polluted air with inorganic arsenic, with concentrations higher than 100 g/m 3 , cause sore throat and irritating lungs, while longer exposure to lower concentrations can lead to skin effects, circulatory and peripheral nervous disorders. [11] . The major hazard associated with inhalation of arsenic compounds is lung cancer [14] . Risk assessments have been based on studies around numerous copper smelters. Increased risk of lung cancer can be found in workers exposed to emissions in smelters, mines and chemical factories, but also population living in the vicinity of smelters, chemical arsenic factories and wastes sites with arsenic [11] . Assuming linear dose-response relationship, safe level for exposure to inorganic arsenic cannot be 
EXPERIMENTAL
The sampling site and surrounding area of town Bor and the Copper Smelter Complex is assigned at Map of Bor Municipality, Figure 1 . Meteorological data that has been collected at station near sampling site for several decades show that the prevailing winds condition is calm with the frequency of more 50-60%. Otherwise the prevailing winds are predominantly from west-northwest. Table 2 shows the wind conditions in last decade.
During rainy periods, the typical east or southeast winds are of more concern. Light and variable winds are likely to cause very high localized concentrations of pollutants.
The results presented in this paper cover preliminary campaign performed from the March The filters were exchanged at 9 a.m. every day. 
RESULTS AND DISCUSSION
The results of the analysis of NIST 1648a Urban Particulate by the ICP AES and GF AAS compared with corresponding certified values are shown in Table 2. The table shows recovery and limit detection values (DL) and confirm that the results for almost all trace elements of interest agree with NIST certified values and differences between repeated tests are not significant. As can be seen recoveries for major of trace elements are between 90%, and 110%. Recovery for Sn is less than 120% and for Sr over 80%. Significant deviation from certified values, recovery test less than 80%, was find for Na, Mg, Sb, Cr and Ti. concentrations have been started. Sulfur dioxide concentrations exceed daily limit values at this measuring point more than hundred times per calendar year [7] .
Average daily PM 10 Table 3 . In second part of campaign concentrations of almost all metals of interest as well as SO 2 and PM 10 concentrations were several times higher. It may be underlined that all industrial processes were in operation in RTB Bor during period of experiments. Preliminary sampling campaign was performed only during weekdays, with pause during weekend. Table 3 . Table 4 .
Relationship between metals concentrations in PM 10 and PM 10 , and SO 2 concentrations is shown in Table 5 . by Pearson's correlation coefficients. A correlation greater than 0.8 is generally described as strong, whereas a correlation between 0.25 and 0.5 is generally described as weak and less than 0.25 means that there is no linear association. In this study it is found that PM 10 mass concentration has correlations higher than 0,8 with Mn, Cr, Mg, Ca and B, while there is weak or no association with As, Pb, Cd, Ni and SO 2 and S. It is important that SO 2 daily average concentration had strong correlation with daily average concentrations of As, Pb, Cd, Cu and S. This means that higher concentration of SO 2 is in relation with emissions of exhaust gases from the copper smelter facilities and may be a marker for higher level of carcinogenic compounds in ambient air in the city of Bor. Table 5 . It is possible to compare level of metallic compound in PM 10 obtained during preliminary campaign in town of Bor with concentrations detected in urban environment in region, as well as with similar areas with cooper smelting, mining or industrial activates (Table 6 ).
Level of As in PM 10 in Bor is: similar as in the cities near cooper smelters in Chile [4] , much lower than in extremely contaminated town with several mines in China [6] but it is about two times higher than in city of Huelva (Spain) [2, 3] where cooper smelter is huge industrial complex. At Murano near Venice, glass industrial complex As in PM 10 was two times higher [5] . At urban area of the capital of Serbia,-Belgrade [22] as well as in some other urban and rural areas in Europe [23] much lower concentrations were detected comparable with ambient air in town of Bor. Pb, Cu, Se is higher in ambient air of Bor in comparison to other industrial, urban and rural areas. Cd is higher than in other urban and rural areas and cooper smelting industrial areas. Table 6 .
In order to protect population it is necessary to perform integrated health risk assessment.
Performing regular monitoring underpinned with measurements campaign and element analysis of atmospheric particulate matter in region of Bor has to be followed with health risk assessment for different air pollution scenarios.
For assessment of non-cancer health risk guidance value Reference Exposure Levels (RELs) relevant for the public exposed routinely to hazardous substances released in environment [25] have been used. Three REL types are defined: Currently there are developed REL for 94 substances [25, 26] . Table 7 presented available RELs for metallic elements and compounds of As, Cd, Ni, Cu, Mn, Hg, Se and V as well as S and SO 2 that are objects of this study. Although in process of cooper smelting As is adsorbed primary on fine particulate matter, distribution of metals in different particulate fraction in ambient air in town of Bor need to be defined. Recently published paper for ambient air sampling at similar sampling site shows that AS in PM 10 contain 83% of As in PM 2.5 [2] , but there are no data about ratio of metals in PM 10 and TSP in areas located nearby cooper smelters. Analysis of data from preliminary campaign and comparing them with available RELs, confirm that concentration of arsenic in airborne particulate matter was at the level that requests corrective actions to be introduced, as in the period of two consecutive days 24h daily average concentrations were above 8-hour REL, 15 ng/m 3 , for arsenic and inorganic arsenic compound [27] . In the case of Bor it would be of great importance to define relations between As in particulate matter fractions with SО 2 .for typical scenarios of meteorological conditions such as temperature inversions and calm conditions together with the Copper Smelter Bor in full operation.
CONCLUSIONS
According to the data reported in this paper, the Bor Municipality area is considered to be one of the most polluted regions in Serbia and Europe with arsenic detected in PM 10 ( Bold values p<0.05; Ni,Ag,Se and Na are not included as they don't have correlation p<0.05 and almost all week correlations 
